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1.0 Abstract 
Objectives: To determine patients willingness to pay (WTP) for anterior and 
posterior root canal treatment, and to investigate factors associated with WTP. 
Methods: Scenarios were created of possible outcomes associated with 
different management approaches for non-vital teeth. Patients attending the 
Prince Philip Dental Hospital during the period of the community health project 
week were recruited to take part in the study. Subjects were interviewed about 
their WTP for root canal therapy employing a bidding approach in Hong Kong 
dollars (HK$). In addition, socio-demographic and oral heath (self-reported) 
factors were collected.  Results: Of the 267 patients recruited, 257 completed 
the interview (96%) and 70% of them (177/257) found the task easy to 
understand. The mean WTP value for an anterior tooth root canal treatment was 
HK$2618 (SD 2127), the median value HK$2000 (i.q.r. HK$1000, HK$3000). The 
mean WTP to pay for a posterior root canal treatment was HK$2974 (SD 1978), the 
median value was HK$2500, (i.q.r. HK$1900, HK$3950). WTP for anterior and 
posterior RCT was highly correlated (r=0.75, p<0.001). WTP for both anterior and 
posterior root canal treatment was associated with socio-demographic factors: age 
(P<0.05) and educational attainment (P<0.05). With respect to oral health factors, 
self-reported number of teeth was associated with WTP for both anterior and posterior 
root canal treatment (P<0.05). Conclusion: Willingness to pay values were 
obtained for root canal treatment. The values obtain differed somewhat from 
averages prices of root canal therapy in general practice. Socio-demographic 
factors age and educational attainment were associated with WTP values. In 
addition, self-reported number of teeth possessed was associated with WTP 
values.  
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2.0 INTRODUCTION 
 
Clinical effectiveness provides an estimate of the expected change in health 
outcomes associated with different interventions. However, in today’s world of patient 
centered practice and joint decision making (between patient and dentist), patients’ 
perceptions are equally, if not more important than clinicians perceptions.1 Information 
on patients preferences is needed to inform health-care providers and 
decision-makers about the effects of improved outcomes to patient well-being or lives 
and thereby provide an insight into their value or utility.2 This helps to tailor dental 
treatment to individual patient’s specific needs in clinical practice, as well as to 
facilitate how resources should be allocated in public health care systems 
(government and organization funded dentistry) to pay for costs of new technologies 
and determine who will best benefit from such interventions.3   
 
Measures of people’s well-being or preferences for outcomes are assessments of 
utility, which implies ‘value’ of a health status or health outcome. Utility measurement 
is rooted in the discipline of health economics. There are four broad approaches to the 
assessment of utility. One of the most common methods is the use of Visual Analog 
Scales (VAS), a rating scale of the desirability of a health state associated with an 
intervention by asking subjects to locate the intervention on a scale with two fixed 
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endpoints or anchors that represent two fixed health states, for example on a 10cm 
line where 0cm represents the ‘worse possible scenario’ and 10cm the ‘best possible 
scenario’. VAS have been widely used within dentistry for some time now in assessing 
patients perceptions, particularly with respect to pain.4, 5 Many health economists and 
medical sociologist argue about the validity of a particular utility ‘score’ derived from 
VAS, as measurements methods which do not involve sacrifice are inconsistent with 
the utility concept and hence are not valid methods for utility measurement.1 
 
The other methods involve some element of sacrifice and thus are more widely 
approved as true measures of utility. One of the most common methods is based on 
the Willingness To Pay (WTP) concept. It measures an individual’s strength of 
preference for an intervention by the maximum amount of money an individual would 
sacrifice for that intervention. WTP has individuals express their trade-off over a wide 
range of commodities expressed through the familiar monetary unit of exchange. It is 
based on the assumption that individuals will pay more for what they value. However, 
many question the validity of such an approach and whether it is possible to put a 
price on health.2 Moreover, whether in fact willingness to pay is measuring ‘ability to 
pay’ rather that a measure of true value and sacrifice.     
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The other utility methods involve sacrificing life. These methods have rarely been 
applied to dentistry as it is believed that because oral health problems are rarely if 
ever life threatening people would not be prepared to sacrifice life for it. Nevertheless 
some conditions such as oro-facial deformities can have profound physical, social and 
psychological effects and studies have shown that people would consider trading time 
off their life if their conditions were improved.6 In an attempt at providing a more 
conceivable sacrifice for common oral health problems consideration has been given 
to the sacrifice of a tooth or teeth, since ‘death of the tooth’ is a plausible endpoint or 
‘worse case scenario’ of any dental treatment.7  
 
The concept of trading time off life or life of a tooth is called Time Trade-Off (TTO), as 
it assesses an individual’s trade-off between health improvements and life expectancy 
in general of the tooth. In other words, it assess whether a subject would be prepared 
to die earlier or lose the tooth earlier in return for having their health. Some argue that 
TTO is strongly associated with the age, in that older subjects because they have 
fewer years to live (based on life expectancy) are less likely to trade any time than 
younger subjects.8 Moreover, the outcomes of any health care intervention are 
uncertain as death or failure to retain a tooth may occur immediately as a result of 
intervention and thus decisions about utility should always be taken under conditions 
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of uncertainty.2 
 
Another approach based on sacrificing life (or life of the tooth) with respect to 
achieving a particular health but which takes account for the uncertainty of outcomes 
with respect to an intervention is called Standard gamble (SG). SG measures an 
individual’s trade-off between health improvements, probability of immediate full 
health or survival.9 
 
There is a little application of economic analysis within dentistry and thus little 
information derived from patients preferences or values despite the obviate need for 
such information. A decision faced by most people, at some stage in their life, is 
whether to extract a tooth or retain it by means of a root canal treatment. Thus this 
was taken as one scenario so as to determine the utility of treatment and retaining a 
tooth.  
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3.0 AIMS 
 
I. To develop material to conduct an economic analysis using a 
willingness to pay (WTP) approach, for root canal therapy among 
anterior and posterior teeth, and to determine its ease of use. 
 
II. To determine mean and median WTP values for anterior and 
posterior root canal therapy  
 
III. To identify socio-demographic and oral health factors associated 
with WTP values for root canal therapy.  
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4.0 METHODS 
4.1 Sample 
Given the complexity of conducting economic analysis, the need to explain different 
scenarios, the time involved and resources permitted for this project the decision was 
made to limit the sample to a convenient sample as is typical for economic analysis 
studies. As the project wanted to capture perceptions to actual situations and events 
such as pain, and being faced with the decision to extract a tooth or not, it was 
imperative to conduct the study in a clinical setting. Thus, the study population and 
sampling frame were adult patients attending the Prince Philip Dental Hospital during 
the week allotted to the community health project. To capture the views of a diverse 
patient pool, samples were conveniently chosen at clinics throughout the hospital. As 
there is no specific guidelines as to what constitute an appropriate sample size for 
economic analysis and most utility studies within dentistry have included samples of 
less than 100 it was proposed that given the manpower available to the group (eight 
students) that a sample size of at least 200 would be possible to recruit. Permission 
was sought from the various disciplines within the Faculty of Dentistry so as to 
conduct the survey prior to the data collection week.        
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4.2 Data collection 
4.2.1 Development of the data collection instrument 
Since economic analysis and particularly utility analysis are rare in dentistry and 
because the utility assessment process is very much sensitive to how the data is 
collected, advice was sought from a health economist from the outset of the project. In 
meetings with the health economists discussion focused on to what scenarios in 
dentistry may be suitable for economic analysis and what utility approaches would be 
most applicable to specific scenarios. Since at some time throughout their life, most 
people face the decision whether to extract a tooth or retain it, most frequently 
because of pulpal infection, this was taken as a scenario that most people could easily 
understand and were likely to have experienced or could imagine experiencing. Since 
this scenario has three possible management approaches: do nothing, root canal 
therapy (RCT) or extraction it presented itself suitable for utility analysis.  As 
aforementioned, Willingness To Pay (WTP) is one of the most common and easily 
comprehendible utility assessment methods for lay people to understand. Since it 
measures an individual’s strength of preference for an intervention by the maximum 
amount of money an individual would sacrifice for that intervention and money is a 
familiar unit of exchange. As each management approach has different 
consequences and there is no certainty of outcome with any treatment a review of the 
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literature was conducted as to the outcomes associated with extraction, root canal 
therapy and untreated pulpally involved teeth.  Systematic review papers proved 
extremely useful particularly in determining the probable success rate of root canal 
therapy and preparing information sheets for subjects of the probable outcomes 
associated with the three different management approaches. 
 
4.2.2 Data collection process  
Subjects were first introduced briefly to the concept of root canal treatment by 
reviewing a folder and were encouraged to ask questions if unclear about any issue.  
Folder A: Introduction to the concept of root canal therapy 
Pulp treatment involves the partial or total removal of infected or injured pulp tissue. 
The pulp chamber and root canal(s) are then cleaned and sealed. The treatment is 
used to prevent tooth loss as a result of damage to the bone around the tooth caused 
by the byproducts of the pulpal infection. 
 
Before  
 
After  
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The procedure of root canal treatment involves:  (a) removal of infected tissues 
inside the pulp chamber, (b) the insides of the root canal(s) need to be thoroughly 
cleaned out.  
 
 
 
Pulp tissues 
removed 
(c) appropriate medicament is placed in the pulp cavity and finally (d) the root canal(s) 
and the pulp cavity are filled and sealed.  
 
 
Following the brief introduction of the root canal procedure three options for the 
management of a non-vital tooth were presented. Subjects were asked to review 
three separate folders, each containing information of possible scenarios that may 
result in each case.   
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Folder 1: Possible consequences of no treatment 
 
Pain – Pain is likely to occur at some time throughout your life if the non-vital tooth is 
left untreated. One study, reported that 36% of patients with non vital teeth left 
untreated experienced pain within two years. The younger you are, the more likely 
you will suffer from pain in your life time 
 
Discolouration – Dead pulp may cause internal discolouration of the tooth which 
makes the tooth appear grey or black in colour. This discolouration doesn't respond to 
bleaching or tooth whitening unless a root canal treatment is carried out.   
 
Infection – In many cases infection may spread from the affected tooth to the 
surrounding area causing swelling or even systemic effects. In the worse case 
scenario infection can spread resulting in death of a patient although this is extremely 
rare. 
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Dental diseases – Causes of the dead pulp can still persist, for example the dental 
decay, and this may continue to affect other healthy teeth and render the affected 
tooth unrestorable such that the only treatment option available would be to extract 
the tooth. 
 
The second option presented was extraction, and the likely short and long term 
complications were presented again where as much as possible drawing from 
evidence in the literature.  
 
Folder 2: Possible consequences related to extraction of the tooth  
 
 
Most extractions have no complications although some studies suggest that about 
one in five (18%) of patients experience minor complications related to extractions. 
During the extraction, dentists may need to remove the teeth surgically if they are 
difficult to be remove (~8% of cases). The roots of teeth may fracture (~7% of cases). 
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There is also risk of bone fracture but it is rare (~1%). These conditions can make the 
procedure difficult and increase the risk of complications. 
 
After extractions, the wounds may have excessive bleeding (~1.5%). Some patients 
may even suffer from infection of the tooth socket (alveolitis), which is a painful 
condition beginning a few days after extraction and can last for about a week. In some 
cases, the healing of the wound may be prolonged (0.7%). Patients may suffer from 
excessive pain (0.48%) and swelling (0.24%). Some may have difficulty opening their 
mouth (trismus) (0.24%). The occurrences of these complications are infrequent.  
 
After the extraction there will be a gap where the tooth has been taken out and this 
can result in (a) Poor appearance (particularly if it is a front tooth); (b) Can affect 
chewing and digestion of food; (c) Food may get trapped between the gap causing 
other dental problems e.g. tooth decay; (d) Other teeth may drift into the space where 
the tooth was (adjacent teeth tip or over-eruption of opposite teeth); (e) Some patients 
report speech difficulties after extraction of teeth. It is difficult to estimate exactly the 
likelihood of you experiencing these problems because it depends on your particular 
situations and your perceptions.  
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The third option presented was root canal treatment. Associated technical problems, 
possible complications and general success rate were presented in a folder.  
 
Folder 3: Possible consequences related to Root Canal Treatment 
 
During the root canal treatment, there can be problems in the procedure, where by the 
instruments used to clean the canals can break and stick in the canals, perforate the 
tooth and there can be blockage of canals. These complications can reduce success 
rate. 
 
In some cases the medicament used to clean the canals or some instruments can be 
ingested and can cause discomfort. In severe cases, but very rarely patient may 
require special care.  
 
During the filling of the root canals (obturation) they sometimes can be under filled or 
over filled and this can reduce the success rate. A review of a numerous studies has 
found that over 80% of root canal treatments are successful when reviewed five years 
later and there is no need for re-treatment or other treatment.  
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After reviewing the three folders, subjects were then asked to imagine they had a 
non-vital front tooth diagnosed by a dentist, which had no symptoms at this moment 
and it did not affect their appearance. They were asked how much they would be 
willing to pay for a root canal treatment of this tooth. We started the biding price at 
HK$2000, which is the average price a root canal treatment for an anterior tooth in 
Hong Kong in general practice. If the subjects were willing to pay HK$2000, then 
increments of $200 were added until the patient said they would not be willing to pay 
that amount. On the other hand, if subjects were not prepared to pay HK$2000, 
increments of $200 were subtracted until subjects said they were willing to pay that 
amount, or the amount reached zero. 
 
Subjects were then asked to imagine a slightly different situation that a symptom less 
non-vital back tooth was diagnosed. They were told that the treatment was more 
difficult than the front tooth as there are more canals to be treated. The starting price 
was set HK$3500, an estimated average price for such treatment in general dental 
practice in Hong Kong. Increments of $200 were added or subtracted (as described 
above) until the maximum price the subjects were willing to pay was ascertained. 
 
In addition, subjects were asked a number of questions about their 
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socio-demographic background: age, gender, ethnicity, and socio-economic status, 
and their oral health: perceived importance, number of teeth possessed, and 
experience of root canal treatment. Following on, subjects were asked to rate how 
difficult they perceived the ‘willingness to pay interview’ was to comprehend. The time 
taken to complete the interview was also recorded.  
 
4.3 Data analysis  
 
The data were coded and analyzed using the statistical package SPSS. A template 
was created by the group for data entry. After data entry simple frequency tables were 
produced to assess the completeness of the data. Where missing data existed 
original data collection forms were checked and missing values entered. When the 
data set was ‘clean’ the plan of analysis was considered. 
 
Firstly, descriptive statistics were produced of the profile of the group (% and numbers) 
by producing frequency tables. Following on, mean and standard deviation scores 
were produced for the variables willingness to pay for an anterior root canal treatment, 
and willingness to pay for a posterior root canal treatment, as well as range of 
willingness to pay values for both anterior and posterior root canal treatments. The 
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‘willingness to pay variables’ was checked for ‘normality’ and since their distribution 
did not conform to normality the variables were log transformed prior to any analytical 
statistics.  
 
Then analytical statistics were conducted to determine the correlation between 
willingness to pay for an anterior root canal treatment compared to a posterior root 
canal treatment by determining the spearman correlation coefficient. Following on, 
variations in willingness to pay for anterior and posterior root canal treatments were 
explored with respect to socio-demographic factors: age group, gender, ethnicity, 
educational status and income. In addition, variations in willingness to pay were 
explored in relation to oral health status factors: self-reported number of teeth retained, 
experience of dental pain at present time, previous experience of root canal treatment 
and how important they rated their oral health. This was conducted employing t test 
where the independent variable was categorized into two groups (as in the case of 
gender) and One Way Analysis of Variance (ANOVA) where the independent variable 
was categorized as more than two groups (such as age group).    
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5.0 RESULTS 
5.1 Response rate and profile of the group 
 
In this survey, 267 people from PPDH were invited to take part in the economic 
analysis interviews and 257 people agreed to participate, thus, the overall response 
rate was 96.3%.  
 
In terms of gender of the interviewee, 107 (42%) of them were male and 150 (58%) 
were female. In terms of age, 32 (13%) of the interviewees were aged 20 and younger, 
99 (39%) were aged between 21 and 40, 100 (39%) were aged between 41 and 60 
and 26 (10%) were aged above 61. Most of them, 245 (95%), were ethnic Chinese. In 
terms of educational attainment, 38 (15%) reported to have had no formal education 
or only primary school education, 136 (53%) reported to having had secondary school 
education (as their highest educational attainment), 83 (32%) reported to have 
attained tertiary education. In terms of employment status, 60 (23%) of the 
interviewees were students, 114 (44%) were employed full-time, 12 (5%) were 
employed part-time, 24 (9%) were retired, 36 (14%) were housewives and 11 (4%) 
were unemployed. The socio-demographic profile of the group is presented in table 1. 
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Table 1 Profile of the group 
  Frequency Percentage 
Gender    
 Male 107 42% 
 Female 150 58% 
   
20 and below 32 12% 
21-40 99 39% 
41-60 100 39% 
Age 
61 or above 26 10% 
   
Chinese 245 95% 
Ethnic Group 
Other 12 5% 
   
No formal/primary 38 15% 
Secondary  136 53% 
Education 
Tertiary education 83 32% 
   
Student 60 23% 
Full time 114 44% 
Part time 12 5% 
Retired 24 9% 
Housewife 36 14% 
Employment 
Status 
Unemployed 11 4% 
   
Below $5000 129 50% 
$5000-$10000 51 20% 
Income 
Above $10000 77 30% 
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In terms of self reported oral health, 65 (25%) claimed that they lost none of their 
permanent teeth, 168 (65%) claimed that they have more than 20 teeth and 24 (10%) 
claimed that they have less than 20 teeth. 
 
In terms of the importance of oral health, 3 (1%) claimed oral health was very 
unimportant, 2 (1%) claimed oral health was unimportant, 15 (6%) were neutral about 
oral health’s importance, 75 (29%) ranked oral health as important and 162 (63%) 
ranked oral health as very important. Overall, 20 (8%) thought that oral health was 
unimportant or of neutral importance and 237 (92%) thought that oral health was 
important. 
 
In terms of regular dental check up, 163 (63%) reported to have regular check up and 
93 (37%) reported not to have had. In terms of presence of pain, 47 (18%) reported to 
have dental pain recently and 210 (82%) reported no dental pain recently. In terms of 
experience on root canal treatment, 86 (34%) reported to have had root canal 
treatment before while 171 (66%) reported not to have had. The oral health status of 
the group is presented in table 2. 
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Table 2 Oral health status of the group 
 
  Frequency Percentage 
Teeth remained No permanent teeth lost  65 25% 
 20 or above 168 65% 
 Below 20 teeth  24 10% 
Oral Health Important 237 92% 
 Unimportant (include neutral) 20 8% 
Regular check up Yes 163 63% 
 No 93 37% 
Pain now? Yes 47 18% 
 No 210 82% 
Experience in RCT Yes 86 34% 
 No 171 66% 
 
Interviews took on average 15 minutes to conduct and the interview times ranged 
from 13-25 minutes.  Most found the willingness to pay interview easy to 
comprehend: 43% (110) rated it very easy to understand, 26% (67) easy to 
understand, 31% (70) found it difficult or very difficult to understand. 
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5.2 Willingness to pay for root canal treatment  
 
The range in willingness to pay (WTP) for an anterior root canal treatment was from 
HK$0 (nothing) to HK$10000. The mean WTP for an anterior tooth root canal 
treatment was HK$2618.81 (SD = 2127.57). The median WTP for an anterior root 
canal treatment was HK$2000 (inter-quartile range HK$1000, HK$3000) 
 
 
The range in willingness to pay for a posterior root canal treatment ranged from HK$0 
(nothing) to HK$10000. The mean willingness to pay for a posterior root canal 
treatment was HK$2974.31 (SD=HK$1978), the median willingness to pay for a 
posterior root canal treatment was HK$2500, (i.q.r. HK$1900, HK$3950).  
 
Willingness to pay for an anterior root canal treatment was significantly correlated with 
willingness to pay for a posterior root canal treatment (r=0.752, p<0.001).  
 
5.3 Variations in willingness to pay for anterior root canal treatment  
 
Variation in WTP for an anterior root canal treatment was associated with several 
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socio-demographic factors. Age group was associated with willingness to pay for an 
anterior root canal treatment (P=0.033). With respect to age the largest variation in 
the WTP for an anterior root canal treatment was among those aged 20 and below 
and those aged between 41 and 60 (P=0.002). Significant variations in WTP for an 
anterior root canal therapy were also observed between those aged 20 and below and 
those aged 61 or above (P<0.05), and between those aged 21-40 and those aged 
41-60 (P <0.05).  
 
Educational attainment was also associated with willingness to pay for an anterior root 
canal treatment (P=0.032). Among the groups the largest variation in willingness to 
pay for an anterior root canal treatment was between those who reported having no 
formal or only primary education compared to those reporting to having attained 
tertiary education (P=0.027).  
 
With respect to income level although there was no association with income level and 
WTP for an anterior root canal treatment (P>0.05). There was however a significant 
difference in WTP for an anterior root canal treatment between those earning less 
than $5000 and those earning above $10000 (P=0.02).  
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There were no significant differences in WTP for an anterior root can treatment with 
respect to gender, ethnicity or employment status (P>0.05). Socio-demographic 
variations in willingness to pay for an anterior tooth root canal treatment are presented 
in Table 3. 
 
 
 
 
 
 
 
 
Table 3. Socio-demographic variations in WTP for an anterior RCT  
 
  Mean SD P value 
Gender male 2841 2337 0.162 
 female 2461 1958  
Age 20 and below 3053 2174 0.033 
 21-40 2606 1823  
 41-60 2533 2297  
 61 or above 2456 2484  
Ethnic Group Chinese 2598 2104 0.439 
 Other 3130 2714  
Education    0.032 
 No formal /primary  2124 1870  
 Secondary  2491 1867  
 Tertiary  3065 2558  
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Employment  Student 2802 1864 0.208 
 Full time 2821 2386  
 Part time 2975 2583  
 Retired 1923 1200  
 Housewife 2311 2064  
 Unemployed 1691 1601  
Income Below $5000 2124 1809 0.139 
 $5000-$10000 2529 1532  
 Above $10000  3056 2258  
* Statistical analysis was conducted on log transformed data  
With respect to self-reported oral health status, there was a significant association 
between number of self-reported teeth retained and willingness to pay for anterior root 
canal therapy (P=0.009). There was a marked variation between those who claimed 
to have retained all their teeth and those who reported having less than 20 teeth 
(P<0.05). In addition, there was a marked variation between those who claimed to 
have 20 or above (but not all their teeth) and those who reported having less than 20 
teeth (P<0.05). 
 
There was no significant difference between willingness to pay for an anterior root 
canal treatment and perceived importance of oral health (P>0.05), dental attendance 
pattern (P>0.05), previous experience of root canal therapy (P>0.05), or reported pain 
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experience (P>0.05). There was however a general trend of higher willingness to pay 
among those who rated their oral health as important to them compared to those who 
were neutral or felt it was unimportant, among reported regular dental attenders 
compared to irregular attenders, between those with previous experience of root 
canal therapy compared to those without the experience, and between those who 
were not in pain compared to those in pain.   
 
 
Table 4 Variations in WTP for an anterior RCT with respect to oral health factors 
 
  Mean SD P value 
No of teeth    0.009 
 All teeth 2693 1832  
 20 or above 2635 2301  
 Below 20 2062 1513  
     
Regular check up    0.078 
 Yes 2800 2360  
 No 2306 1604  
     
Pain Now?    0.272 
 Yes 2302 2409  
 No 2687 2062  
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Experience in RCT    0.372 
 Yes 2785 2473  
 No 2533 1928  
Oral Health    0.354 
 Unimportant 2195 1491  
 Important 2655 2172  
     
* Statistical analysis was conducted on log transformed data  
 
5.4 Variations in willingness to pay for a posterior root canal treatment  
Willingness to pay for a posterior root canal treatment was associated with several 
socio-demographic factors. Age group was associated with willingness to pay for a 
posterior root canal treatment (P=0.048). There were marked variations in willingness 
to pay for a posterior root canal treatment between those aged 20 and below and 
those aged 61 and above (P<0.001), and those aged 20 and below and those aged 
41-60 (P<0.01).  In addition, there was significant difference in willingness to pay for 
a posterior root canal treatment between those aged 21-40 compared to those aged 
41-60 (P<0.05), and those aged 61 and above (P<0.01). 
 
Educational attainment was also associated with willingness to pay for a posterior root 
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canal treatment (P=0.028). A marked difference in willingness to pay for a posterior 
root canal treatment was apparent between those who reported having no formal 
education or only primary education compared to those with tertiary education 
(P<0.05).  
 
Willingness to pay for a posterior root canal treatment was not associated with other 
socio-demographic factors gender (P>0.05), ethnic group (P>0.05), income (P>0.05) 
or employment status (P>0.05).  
Table 5 Variations in WTP for posterior RCT with respect to socio-demographics  
 
  Mean Standard 
deviation 
P valve 
Gender male 3051 2161 0.602 
 female 2920 1843  
Age 20 and below 3641 1794 0.048 
 21-40 3162 1831  
 41-60 2694 1971  
 61 or above 2529 2507  
Ethnic Group Chinese 2980 2005 0.814 
 Other 2830 1210  
Education Level No formal/ 
primary  
2384 1829 0.028 
 Secondary  2961 1765  
 Tertiary  3271 2321  
Employment  Student 3375 1627 0.240 
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 Full time 3242 2277  
 Part time 2896 2049  
 Retired 2031 1180  
 Housewife 2400 1684  
 Unemployed 2055 1593  
Income Below $5000 2723 1679 0.190 
 $5000-$10000 2975 1295  
 Above $10000 3411 2007  
* Statistical analysis was conducted on log transformed data  
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In terms of the oral health status, self reported number of teeth retained was 
associated with WTP for a posterior root canal treatment (P=0.01). There was a 
marked variations between those who claimed to have retained all their teeth and 
those who reported having less than 20 teeth (P<0.05). In addition, there was a 
marked variation between those who claimed to have 20 or above (but not all their 
teeth) and those who reported having less than 20 teeth (P<0.05). 
 
There was no significant difference between willingness to pay for posterior root canal 
treatment and perceived importance of oral health (P>0.05), dental attendance 
pattern (P>0.05), previous experience of root canal therapy (P>0.05), or reported pain 
experience (P>0.05). There was however a general trend of higher willingness to pay 
among those who rated their oral health as important to them compared to those who 
were neutral or felt it was unimportant, among reported regular dental attenders 
compared to irregular attenders, between those with previous experience of root canal 
therapy compared to those without the experience, and between those who were not 
in pain compared to those in pain 
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Table 6 Variations in WTP for posterior RCT with respect to oral health factors  
 
  Mean Standard 
deviation 
P valve 
How many teeth?    0.010 
 All 3074 1456  
 20 or above 3039 2199  
 Below 20 2263 1419  
Regular Check up     0.077 
 Yes 3143 2154  
 No 2682 1594  
Pain Now?    0.382 
 Yes 2740 2344  
 No 3025 1893  
Experience in RCT    0.301 
 Yes 3154 2286  
 No 2882 1800  
Oral Health    0.968 
 Important 3014 2040  
 Unimportant 2515 928  
* Statistical analysis was conducted on log transformed data  
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6.0 DISCUSSION 
6.1 Feasibility of employing WTP  
The response rate to the study was good indicating the feasibility of employing 
economic analysis in dental practice. However, the complexity of the willingness to 
pay scenarios is such that interviews are required and this took on average a quarter 
of an hour. Thus, it is not surprising that few studies have conducted economic 
analysis in dentistry with a sample size of more than 100. Our survey had over 250 
people with different socio-demographic backgrounds and oral health status providing 
greater statistical power to identify variations in the economic analysis. Nevertheless, 
the results reflect the views of a convenient sample at a specific oral health care 
delivery centre (the dental hospital) and their views are likely to differ from those of 
other patient groups (i.e. other public or private dental patients) or indeed the public at 
large.  
 
A key issue with any economic analysis is the comprehensibility of the survey. In our 
study almost 70% rated it easy to follow. Undoubtedly this relates to the chosen 
scenario, a problem which most people face at some time in their lives, to extract a 
tooth or not. Furthermore, the input from the university’s health economist and 
availability of systematic reviews allowed for reasonable estimate of the likely 
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outcomes of different scenario helping to produce a more comprehendible economic 
analysis.  
 
6.2 WTP values compared to practice prices  
The range in patients’ willingness to pay for anterior root canal treatment was large 
indicting that patients’ values and willingness to sacrifice to retain an anterior tooth 
varies considerably (from no value to HK$10,000). The mean value was 
approximately 30% more than what is reported to be average prices in general 
practice. Median values approximated with what is reported to be average prices in 
general practice (HK$2,000). It is difficult to say whether root canal therapy is under 
priced in general practice compared to what patients are willing to pay or a reflecting 
of this specific patient sample. Perhaps dental hospital patients understand and 
appreciate the high standard of care that can be obtained in university dental hospitals 
with access to specialist care and advice, and the possibility of higher success and 
thus are willing to pay more.  
 
With respect to willingness to pay for a posterior root canal treatment, again the range 
in willingness to pay values was large. This illustrates the variations that exist in 
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patients’ values to retaining teeth. The mean and median values feel short of what is 
reported to be average price of molar root canal treatment (HK$3500). Moreover, 
despite having explained to patients that molar root treatments were more complex 
and involved 3-4 canals they were only willing to pay on average HK$300 more than 
for an anterior root canal treatment. This is likely to relate to poor general oral health 
attitudes in Hong Kong with respect to retaining posterior teeth and the widely held 
perceptions that tooth loss is inevitable and a part of ageing.10  
6.3 Socio-demographic variations in WTP  
Age emerged as an important factor associated with willingness to pay for both 
anterior and posterior root canal treatment. There was an obvious gradient with 
respect to amount participants were willing to pay and age group. The youngest age 
group (20 and below) were willing to pay 25% more for an anterior root treatment and  
40% more for a posterior root canal treatment than the oldest age group (61 and 
above). Many studies of willingness to pay have observed an age related association, 
suggesting that because younger people have on average a greater number of years 
to live than older people, they are prepared to pay more as they have longer use of 
the health intervention.11, 12 It may also relate to younger peoples’ more positive 
attitude towards oral health and positive oral health beahviour practices than older 
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peoples’ attitudes and behaviour, as observed in the most recent adult oral health 
survey in Hong Kong.10  
 
Educational attainment also emerged as an important factor associated with 
willingness to pay for both anterior and posterior root canal treatments. There was an 
obvious gradient in willingness to pay with respect to educational attainment. Those 
reporting to have attained tertiary education were willing to pay approximately 40% 
more for an anterior or posterior root canal treatment than those with no formal or only 
primary education. In one respect educational level may be seen as a proxy for 
income level and reflecting material wealth13-15 but interestingly income level was not 
associated with willingness to pay for treatment. The association between educational 
level and willingness to pay for root canal treatment is more likely to reflect the greater 
positive oral health attitudes and behaviour among those with higher levels of 
education. 
6.4 Oral health factors associated with WTP 
Among the oral health factors, self-reported number of teeth retained was associated 
with willingness to pay for both anterior and posterior root canal treatment. Those 
claiming to have lost none of their teeth were more than 30% more likely to pay for 
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root canal treatment than those claiming to have less than 20 teeth. Perhaps those 
who have in the past been prepared to lose teeth are not so bothered about the 
prospects of losing more and thus less willing to pay to retain them compared to those 
having retained all their teeth. This may also relate to positive oral health attitudes and 
behaviour possessed by those retaining all their natural teeth10 and is likely to be 
confounded by the effects of age and educational attainment levels.    
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 7.0 CONCLUSION  
• Conducting economic analysis like willingness to pay are feasible and are for 
the most part easily understood by patients, although time consuming. 
 
• Patients’ willingness to pay to retain an anterior tooth by means of root canal 
treatment was determined (HK$2618) and exceeded average practice prices 
locally for an anterior root canal treatment. 
 
• Patients’ willingness to pay to retain a posterior tooth by means of root canal 
treatment was determined (HK$2974) and was somewhat less than average 
practice prices locally for a posterior root canal treatment. 
 
• Willingness to pay for an anterior and posterior root canal treatment were 
highly correlated. 
 
• Age and educational level are key factors associated with willingness to pay 
for root canal therapy, for both anterior and posterior teeth. 
 
• Number of natural teeth retained was also associated with willingness to pay 
 39
for root canal therapy, for both anterior and posterior teeth. 
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10.0 APPENDIX 
Willingness to pay questionnaire {English version} 
 
1. What is your gender? Male/ female  
 
2. What is your age? 
a) Below 20 
b) 20-40 
c) 41-60 
d) 61 or above 
 
3. What is your ethnic group? Chinese/ other _______ (specify) 
 
4. What is your education level? 
a) No formal education 
b) Primary school education 
c) Secondary school education 
d) Tertiary education  
 
5. What is your employment status? 
a) Student 
b) Full time 
c) Part time 
d) Retired 
e) Housewife 
 
6. What is your monthly income? 
a) Below $5000 
b) $5000-$8000 
c) $8000-$10000 
d) $10000-$30000 
e) $30000-$50000 
f) $50000 or above 
 
7. How important oral health is to you in a scale of 1 to 5? 
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8. How often do you attend a dental check up? If not, what is your main reason for 
consulting a dentist? 
 
9. Are you in pain now? 
 
10. How many teeth do you think you have? 
a) No permanent teeth were lost 
b) 20 or above 
c) 10-20 
d) Less than 10 
 
11. Do you have any experience in RCT and/or extraction? If yes, is it a bad 
experience? 
 
12. How difficult this questionnaire is in a scale of 1 to 5? 
 
Answer sheet 
 
Time at the start of questionnaire: 
 
Time at the end of questionnaire: 
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問卷調查 (標準賭博) 
 
1. 你的性別 
 
2. 你的年紀 
1.) 20歲或以下 
2.) 21至 40歲 
3.) 41至 60歲 
4.) 61歲或以上 
 
3. 你的國藉是何地? 
 
4. 你的教育程度 
1.) 沒有正式接受過任何教育 
2.) 小學程度 
3.) 中學程度 
4.) 大學或以上程度 
 
5. 你現在的職業是什麼? 
1.) 學生 
2.) 全職工作 
3.) 兼職工作 
4.) 退休 
5.) 家庭主婦 
 
6. 你現在月入多少? 
1.) 五千或以下 
2.) 五千零一至八千 
3.) 八千零一至一萬 
4.) 一萬零一至三萬 
5.) 三萬零一至五萬 
6.) 五萬零一或以上 
 
7. 對你而言,你認為口腔衛生有多少重要?如 1分為最不重要,5分為最重要,請評
分. 
 
8. 你有沒有定期到牙醫檢查牙齒,如果沒有,請問這次為何要約見牙醫? 
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9. 你現在有沒有牙痛? 
 
10. 你現在有多少隻牙齒? 
1.) 沒有失去牙齒 
2.) 20隻或以上 
3.) 10-19隻 
4.) 少過 10隻 
 
11. 你試過根管治療(杜牙根)嗎?如有,請問你對這治療的感覺如何. 
 
12. 這問卷難嗎? 1分為最容易,5分為最難. 
 
答案: 
 
 
所需時間: 
 
 
 
 
 
 
 
 
 
 
 
